**Introduction:** We present the case of a 73 year old gentleman with symmetrical, erosive, deforming polyarthropathy. While the clinical deformities in his hands, wrists and feet are typical for rheumatoid arthritis, he also has hyperuricaemia, widespread tophaceous deposits, and sonographic features of crystal deposition. This gentleman's case presents a fascinating diagnostic and therapeutic condundrum. Following the evolution of his arthropathy for over 14 years provides us with insight into the potential for common biases to influence rheumatological decision making.

**Case description:** A 73 year old gentleman, Mr B, presented very recently to the Emergency Department with acute-on-chronic cognitive impairment and declining mobility. On initial assessment he was noted to have severely deformed hands, and the patient, corroborated by his daughter, reported having both rheumatoid arthritis (RA) and gout. He was not under the current care of a rheumatologist, and not taking treatment for either condition. There was no suggestion of infection. His past medical history was of nodal osteoarthritis and previous excessive alcohol consumption, drinking at least 4 cans of lager per day at one point. A rheumatology review was requested: Mr B described episodes of pain and swelling in multiple joints going back to his 20s or 30s, along with progressive problems with deformity and difficulty in the use of his hands over the last few years. He denied pain in his upper limb joints or knees at the time of this review, but did report redness and swelling of both fore and mid-feet joints. On examination, these areas were indeed red and inflamed with severe valgus malalignment of the 1st metatarsophalangeal (MTP) joints. Hand examination demonstrated marked bilateral ulnar deviation and volar subluxation of the metacarpophalangeal (MCP) joints, as well as numerous small tophaceous deposits on extensor and flexor surfaces of his fingers (see [Fig. 1](#rkx011.010-F1){ref-type="fig"}). There was also moderate bilateral Dupuytren's contracture. Initial blood tests revealed C-reactive protein (CRP) of 61 mg/L, haemoglobin 125g/L, with normal mean cell volume (MCV) and blood counts otherwise. Uric acid level was 597 micromol/L (the first measurement in his electronic record), creatinine 102 micromol/L, and estimated glomerular filtration rate 63 mL/min/1.73m2. A clinical rheumatological diagnosis of tophaceous gout with active synovitis in his feet was made, but his previous diagnosis of rheumatoid arthritis also had to be considered. Colchicine 500 micrograms twice daily was commenced, with clinical improvement and reduction in CRP level to 8 mg/L within a week. Subsequent investigations showed the following: rheumatoid factor (RF) and anti-cyclic-citrullinated peptide (CCP) antibodies were negative. Hand and foot radiographs showed severe joint space loss, marked subluxation and osteopaenia in MCP/MTP joints, and resorption of the ulnar styloid process bilaterally (see [Fig. 2](#rkx011.010-F2){ref-type="fig"}). First MTP joints showed juxta-articular erosions with sclerotic edges. Ultrasound of hands, wrists and feet demonstrated erosions associated with tophus deposition at the left first MTP joint, and a 'double-contour' sign, associated with urate crystal deposition over hyaline cartilage (see [Fig. 3](#rkx011.010-F3){ref-type="fig"}). When they became available, Mr B's records were interrogated further and multiple episodes of admission and investigation for alcohol-related problems were identified. His alcohol intake was felt to be responsible for his progressive memory impairment and ataxia with multiple falls. It also became clear that Mr B's polyarthropathy had become manifest long before his current presentation. Mr B's first recorded contact in secondary care was in 2003 (at the age of 59 years) with an orthopaedic surgeon. While being reviewed for knee stiffness, he described a long history of flare-ups of what was thought to be gout in his ankles, knees, shoulders and elbows, treated with diclofenac alone. Bilateral symmetrical ulnar deviation at the MCP joints, synovial thickening at the left dorsal wrist, and Dupuytren's contracture were noted. Serum urate was requested but not performed, and no radiographs were obtained at this time. In 2010 (aged 66 years) Mr B was reviewed by rheumatology for widespread inflammatory polyarthropathy affecting MCP joints, wrists, knees and ankles while an inpatient with pneumonia. Plain radiographs of hands and feet from a previous attendance were reported as showing peri-articular osteoporosis, marked joint space narrowing and erosions at the base of the proximal digital phalanges. Notably, his ulnar styloid processes were still present (see [Fig. 4](#rkx011.010-F4){ref-type="fig"}). Sulfasalazine and Hydroxychloroquine were commenced for a working diagnosis of seronegative RA, and remission from joint inflammation recorded subsequently. Unfortunately Mr B failed to keep a series of appointments and continued to take alcohol. During one alcohol-related admission in 2014, a swollen knee joint was aspirated and monosodium urate crystals were demonstrated in synovial fluid, confirming acute gouty arthritis. Our current management of this gentleman is with colchicine, pending outpatient review to commence urate-lowering therapy. He does not demonstrate any synovial inflammation to suggest active rheumatoid arthritis, and has not been recommenced on disease-modifying therapy at present.
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**Discussion:** We present these questions for discussion: 1) While tophaceous gout is now clearly present, is Mr B's erosive polyarthropathy the result of untreated crystal arthropathy, or undertreated seronegative rheumatoid arthritis? 2) Could the progression of this gentleman's arthropathy reasonably have been halted? A definitive diagnosis of Mr B's deforming arthropathy is challenging at this advanced stage. Factors favouring gout include RF/CCP seronegativity, the extent of tophaceous deposits, and sonographic findings. Dupuytren's contracture offers an alternative/additional mechanism for MCP subluxation, and alcohol intake may explain radiographic osteopaenia. Factors favouring RA include typical deformities and some radiographic features such as ulnar styloid resorption and peri-articular erosions. Traditionally co-existence of articular gout and RA is considered rare, but exceptions have been reported, as well as gout initially misdiagnosed as RA. More recently, dual-energy computed tomography of the joints of hyperuricaemic RA patients has detected urate deposition in 20% of all patients, 31% among seronegative individuals. At several points in Mr B's journey, clinicians have opted bona fide for a single diagnosis of his arthropathy. In 2003, the prior history of gout probably led the surgeon to ascribe his joint deformity to crystal arthropathy (anchoring or premature closure bias). In 2010, the rheumatologist applied the representativeness heuristic, observing typical rheumatoid-like clinical features and concluding RA alone was responsible. In 2017, a rheumatology trainee fell victim to the same bias in reverse, looking past typical deformities and seeing only tophaceous gout. These examples represent instances of Type 1 thinking: instinctive pattern recognition bypassing the more lengthy process of systematic medical assessment. Type 2 thinking is characterised by analytical reasoning, a reflective and methodical approach which overrides biases introduced by Type 1 thought. Our case highlights the need for clinicians to be aware of the potential for bias to affect clinical decision making.

**Key learning points:** 1) Gout - or pseudogout - should be included in the differential diagnosis of any patient presenting with a seronegative arthropathy. Differentiating crystal from rheumatoid arthritis is vital as the treatment paradigms for these subtypes of inflammatory arthritis are distinct. 2) Non-attendance and poor concordance with treatment strategies were important factors in the evolution of this gentleman's disabling joint disease. While every attempt was made to treat this gentleman with appropriate therapy for rheumatoid arthritis, he failed to attend multiple appointments and therefore the evolving features of polyarticular gout and/or progressive rheumatoid arthritis could not be identified, in order to try to prevent progressive joint deformity. 3) An analytical Type 2 approach to patient assessment allows clinicians to challenge the established diagnosis (and therefore management) of a rheumatic condition in the light of new findings. 4) Ultrasound evaluation of peripheral joints and soft tissues can help to identify typical features of gout, including tophaceous deposits, typical corticated erosions associated with tophus, and the double-contour sign. These may facilitate the early detection and treatment of crystal arthropathy. With the observation of intra-articular crystal-deposition in the joints of one in five hyperuricaemic patients with RA, the significance of such deposits is still to be determined.
